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Introduction.
The critical role of the pineal gland in controlling seasonal physiological changes in vertebrates is now well recognised. For many years the pineal and its hormone melatonin have been accepted as key intermediaries between changes in daylength and the endocrine system. On the basis of research on hamsters and rats the concept of an antigonadotrophic action of the pineal was proposed &horbar; indeed many reviewers give the impression that the pineal is only inhibitory. This is clearly not true because appropriate melatonin treatment of sheep, goats and deer promotes sexual activity, fertility and fecundity. There Short-term endocrine responses to pineal manipulation.
Yeates (1949) and Hafez (1952) Thwaites and Bowman, 1970) . These authors also found that various patterns of increasing daylength affected the onset of anoestrus (Ducker and Bowman, 1970a) . Finally, with respect to advancing the breeding season, the mean interval to oestrus was longer in spring treated compared to summer treated animals (Ducker and Bowman, 1970b) . Full exploitation of these findings has been limited by the requirement for either darkened sheds or supplemental lighting. Nevertheless, the general concept that light manipulation could be used to produce three lambing periods in two years was proven in two studies (Ducker and Bowman, 1972 ; Vesely, 1975) .
The relationship between daylength and pineal function was established during the period 1960-1970. It became clear that the pineal was active only during the night in most mammals. The development of melatonin radioimmunoassays revolutionised pineal research. Rollag and Niswender (1976) were the first to publish circulating levels of the pineal hormone melatonin in sheep. They showed that (1) melatonin levels in the circulation accurately reflected the duration of darkness, (2) that the melatonin rhythm persisted in constant darkness, (3) was suppressed by light, and (4) that there was no apparent change in peak melatonin levels during four different times of the year (Rollag, O'Callaghan and Niswender, 1978) . These results were confirmed in ewes in various photoperiods by Kennaway et al. (1983) . The next key element in the development of our understanding of light/pineal/melatonin interactions was the finding by Fiske and Huppert (1968) . The first demonstration that exogenously administered melatonin could mimic the physiological effects of short daylength was in 1980 (Kennaway, Hooley and Seamark, 1980) (Fig. 1 ).
Melatonin fed daily to anoestrus goats eight hours before darkness while maintained in a room with 16 hours light per day resulted in a 50 % decrease in prolactin levels after 23 days. Twenty-two days after a four hour reduction in light the prolactin levels in both control and melatonin treated ewes decreased to 5 % of the initial levels. These results confirmed in goats that one of the earliest physiological responses to short daylength was a precipitous drop in plasma prolactin (Walton et al., 1980) and that showed that exogenous melatonin could replicate this response.
Confirmation of a gonadal response to melatonin treatment was provided in 1982 when it was shown that daily melatonin (8 h before darkness) feeding advanced the onset of ovarian cyclicity in ewes (Kennaway, Gilmore and Seamark, 1982a) . Independent confirmation of the ability of melatonin treatments to advance the breeding season and decrease prolactin followed (Nett and Niswender, 1982 ; Arendt et al., 1983 ;  Symons, Arendt and Laud, 1983 (Kennaway and Gilmore, 1984 ; Kennaway et al., 1986) . Pinealectomy at 10 weeks of age similarly results in puberty delay (Kennaway, Gilmore and Dunstan, 1985) . We have continuously monitored the breeding seasons of the ewes which were the subjects of the 1984 and 1985 studies (Fig. 3) (Reeve et al., 1987 
